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Abstract 
©BFRI 
An experiment was conducted in the laboratory condition to determine the effect of 
organic (poultry drop, cow dung and mustard oil cake) and inorganic fertilizer (urea) on 
production, reproduction rate and maturation time of Moina species. Production rate was 
also determined in both aerated and non-aerated system in plastic containers with 
carrying capacity of 2.5-liter each. Total production was significantly higher in both 
aerated (2475 individuals/2.5 l water) and non-aerated (3253 individuals/2.5 l water) 
containers using poultry manure compared to other fertilizers. Moreover, the 
reproduction rate and maturation time in poultry drops showed distinct efficacy in 
Moina species. Reproduction rate of 11 individuals was the maximal while lowest 
maturation time was found 78 hours. Reproduction and maturation were induced 
surprisingly in test tube where the aeration system was absent. 
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Introduction 
Moina., a freshwater cladoceran, is a genus of vast array of tiny aquatic crustaceans often 
called water fleas for their hopping motion of swimming. The length of the female varies 
from 0.4 mm in newly hatched species to about 1.0-1.65 mm in adult size. The body 
length of male varies from a newly hatched size of 0.4 mm to an adult size of 0.6-l.B 
mm (Rottmann 1992). Moina reproduces by both live birth and by eggs (ephippa). They 
reproduce and develops as aU females through parthenogenesis. 
It is found mainly in temporary shallow water bodies, which receive limited amount 
of sewage wastes, poultry cattle or human wastes. This species can tolerate as low as 0°C 
and high as 35°C but prefer temperature ranging from 20°-30°C. Generally alkaline water 
is favourable for Moina with a pH between 6.5-9.5 (Rottmann 1992). Moina is 
mixotrophic, i.e. is they are unselective filter feeders (Reddy and Rottmann 1992) and 
basically feed on wide variety of tiny organisms such as rotifers, paramycium, bacteria, 
euglena, protozoa, yeast as well as other nutrient or particle of appropriate size that win 
stay in suspension long enough to be eaten. 
N. Siddque era!. 
Moina serves as an importam namral food item of carps in polycuh:ure (Nandy et al. 
1989), M. rorenbergii and Catfishes· (Masters 1975, Huisman 1976, Styczynska et al. 
1979, BiHar 1980). Moina may be used successfully as a supplemem to Anemia, in over 
night feeding of M. rosenbergii larvae (Alam et al. 1993). Moina could also be used as 
a.hemative of Anemia. The partial replacemem of Anemia by Moina micrura was also 
reporated to have positive effect during the larvae culture of freshwater prawn 
Macrobrachium rosenbergii (Alam 1993). Moina can be used solely or mixing with 
Anemia at 50:50 ratio (Alam et al 1993). For the rearing of larvae of M. rosenbergii, 
penaeid shrimp and catfishes, the Moina are utilized as ideal food organism (Masterrrs 
1975, Huisman 1976, Styczynska et al. 1979). 
The main advamage of Moina is that high production may be possible by paying 
very simple technique with low cost. Any hatchery can easily be able and adopt this 
technique and reduce the feeding cost during the larval stage of carp and shrimp species. 
Moina consist of95% water, 4% protein, 0.4% fat 0.67% carbohydrate and 0.15% ash. It 
also comains amino acid at living condition (Roumann 1992). 
In Bangladesh Moina is locaHy known as "Makhon Poka" (Butter insect) or "Ghora 
Poka" (Horse Insect). The distribution of Moina in Bangladesh is unknown and there is 
no systematic investigation carried om. Some private carp hatchery at J essore region 
used Moina for fingerlings. In shrimp hatchery, few farm owners are supplying 
artificially bred post larvae. Most of these hatcheries depend upon natural seawater and a 
panicular food organism composing naupli of brine shrimp, Anemia salina. The cysts 
for producing naupH are very expensive and need huge amoum of foreign currency. 
Moreover, the technology of Anemia cyst production is complicated compare to Moina. 
The presem study is aimed to find om a suitable medium in which a high and 
sustained production is possible. 
Materials and methods 
Sample collection7 isolation and inoculation 
Samples were collected from a pond near Sonadanga Thana, Khulna District by 
plankton net. After collection the sample was taken to the laboratory immediately. 
From the collected sample Moina species were isolated from the many zooplankters. 
Isolation was done by the micropipette with the help of a microscope slide and removed 
the water with a poimed brush. Except Moina, other zooplankters were removed by the 
brush. 
After complete isolation, the Moina species ceHs were kept into two beakers. Each 
beaker comained 100 ml of tap water where 125 individuals were kept for two days with 
complete diet for multiplication. 
Phytoplankton culture 
Twelve containers were used for Chlorella production as the main food source of 
Moina prior 1:0 culture. Experimems were carried om in cylindrical plastic pots filled 
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with 2.5 liter tap water. Four media options were used for chlorella production and three 
replicates were performed for each experiment. The feed ingredients for Chlorella 
culmre are named as poultry drops, cow dung, mustard oil cake and urea at the rate of 
0.5 g/l. Adequate light was provided to enhance the photosynthesis. The tanks were 
covered with dosed mesh nets to avoid the interference of dragonfly. If the dragonfly are 
in contact with the tank water, they lay the eggs and the eggs hatch and become nymphs 
which voraciously feed on the cultured Moina. 
Culwre of Moina 
When the water mms to greenish (6 days later), approximately 80-85 Moina species 
were given in each container. The ceHs were counted on microscope slide. 5 - 7 ml water 
from the inoculated beaker was taken and the water was poured on slide dropwise. The 
water was removed from the slide with a pointed brush and counted the celL In this way 
80-85 individuals were given in each container. The growth of each individual was 
observed for five days. To compensate the loss of water due to evaporation fresh tap 
water was added as and when required. pH and water temperature were maintained 
properly during the study period. 
Reproduction rate was calculated in different feeding options (poultry drops, cow 
dung, mustard oil cake and urea). Three replicates of each treatment were done. A 
mature Moina (l-1.65 mm) was kept in test mbe for spawning. Total numbers of 
individual produced by one individual were counted until the new individuals become 
mature. The maturation was observed through eye estimation. All the test tubes were 
kept under Hght. 
Newly hatched larvae were taken into the test tube during the reproduction rate 
experiment. Three replicates with four feeding option were designed. The maturation 
time was taken when the individual released first offspring. Adequate light was ensured 
during the experiment. 
After five days the entire sample was homogenized through stirring. Then 10-ml 
sample was taken with the help of pipette. It was taken on a watch glass dropwise and 
counted. It was done for six times for a sample. Average number was taken and 
converted to a total. 
Data analysis 
CoHected data were analyzed using one-way analysis of variance (ANOV A). Mean 
differences were obtained through DMRT Test (Duncan Multiple Range Test). 
Results 
The production summary of Moina species fed on Chlorella is given in Table l. 
Significant differences (P<0.05) in production of Moina species were found among the 
treatments. Production was highest in poultry drops with mean value of 3253.36±283.23. 
The lowest production was found in the treatment of urea 1121.11±857.90. The mean 
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production of an treatments were found to 3253.36±283.23, 1205.56±578.37, 
2341.33±580.39 and 1121.11± 857.90 in poultry drops, cow dung, mustard oil cake and 
urea respectively. 
Table L Growth rate in different feed treatment 
Treatment 
Poultry drops 
Cow dung 
Mustard oil cake 
Urea 
Growth without aeration 
(No. of cell/ 2.5 l) 
3253.36 ± 283.23 
1205.56 ± 578.37 
2341.33 ± 580.39 
1121.11 ± 857.90 
Growth with aeration 
(No. of cell I 2.5 1) 
2475.00 ± 484.76 
907.54 ± 485.54 
847.57 ± 117.56 
673.33 ± 148.90 
The Growth rate of Moina species was surprisingly dropped in all treatments by 
aeration. The mean highest production was found in the treatment of poultry drops 
(2475.00±484.76) while the lowest was found in the treatment of Urea (673.33±148.90). 
Average growth under the pattern of aeration and without aeration with the different 
feeding options is shown in Table L From the Fig. 1 it is revealed that mustard oil cake 
and urea treated containers showed almost the double production in non-aerated system 
compare to aerated one. One of the non-aerated container treated with urea was unable 
to multiply, even the stock species were died. 
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Fig. l. Growth rate in different feed treatment. 
Reproduction rate of Moina species in aU treatments is presented in Table 2. The 
mean reproduction rate in poultry, cow dung, mustard oil cake and urea treated 
container was 11, 8, 10, and 7 respectively. The highest number of individuals was 
produced in the treatment of poultry drops (11 individuals) and lowest was in the 
treatment of urea (8 individuals). 
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Table 2. Reproduction rate in different feed treatment 
Treatment 
Poultry 
Cow dung 
Mustard oil cake 
Urea 
Reproduction rate 
(no. of cells ) 
11.33 ± 0.94 
8.33 ± 0.47 
10.00 ± 0.82 
7.66 ± 0.47 
The maturation time required for an individuals to become mature for further 
prOpagation showed in Table 3. The minimum duration of 78.67±2.87 hrs. was required 
during treatment with poultry drops to become sexuaUy matured whereas cow dung, 
mustard oil cake and urea treatment containers required 80.67± 1.25, 79.33±1.70 and 
82.33±2.1 hrs. respectively. 
Discussion 
Table 3. Maturation Time in different feed treatment 
Treatment 
Poultry 
Cow dung 
Mustard oil cake 
Urea 
Maturation time (hrs.) 
78.67 ± 2.87 
80.67 ± 1.25 
79.33 ± 1.70 
82.33 ± 2.1 
The present study shows the highest production by using poultry drops compared to 
other feedstuffs. The poultry wastages were collected from the poultry farm where rich 
feed ingredients are supplied to the chicken to fulfill their nutritional requirements. The 
wastages contain an the combination of organic substances, like cellulose, nitrogen, 
ammonia, carbon, minerals and others, which althogether enhance the growth of 
p4ytoplankton (David et al. 1969) and may cause the maximum production of Moina 
that may promote fish growth with profit (Rappaport et a11977). Cow dung, Mustard oil 
cake and urea contains cellulose, nitrogen and ammonia respectively that are unable to 
function as that of poultry droppings. 
According to Alam et al (1993) Moina cultured on poultry manure might have 
accumulated a high level of n-3 HUFA directly from the manure or indirectly from algae 
and other microorganisms induced by this fertilizer. Poultry manure may contain higher 
n-3 HUFA reflecting the diet (e.g. fish meal) of the poultry. A high n-3 content in Moina 
were grown on poultry manure had been demonstrated earlier (Watanble et al. 1983 
Villegas 1990). 
In Singapore, Moina micrura grown in ponds fertilized with mostly chicken manure 
or, less frequently, with pig manure are used as the sole food for fry of many ornamental_, 
tropical fish species and with survival rate of 95 to 99% (Rottmann1992). Unfortunately, 
there is very little information concerning practical_, mass culture methods of Moina and 
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the available information is in mimeograph documents, foreign journals, or other 
research publications (Roumannl992). 
Organic fertilizers are usuaUy preferred to mineral fertilizers because they provide 
bacterial and fungal ceHs and detritus as weH as phytoplankton as food for the Moina. 
This variety of food items more completely meets their nutritional, needs, resulting in 
maximum production (Rottmann 1992). 
From the result (Fig. 1) it was observed that the production rate is lower with 
aerated container than that of without aerated container. The lower production of Moina 
species in aerated container may be the strong small bubbles produced by the aerator. 
Extremely small bubbles should be avoided; they can get trapped under the carapace. 
This causes Moina to float at the surface, eventually kill them (Rottmann 1992). 
One of the urea treated containers (without aeration) showed no individuaL to 
multiply or survive. This may be due to toxic affect of ammonia as because the 
experiment was brought about without aeration. Another cause may be growth of thread 
algae. Thread algae reduces or disappear Moina (Rottmann 1992). Other noticeable 
things were that the container was extremely green which indicates the deficient in 
nitrogen and possibly other nutrients. This might be another cause of motility of Moina. 
Significant difference (p<O.OS) were also found in varied among the treatment and 
the same trends were observed for Moina cultivation. AU the containers were kept under 
same environmental condition. The highest and lowest reproduction rate was found in 
poultry drops (11.33±0.97) and urea (7.66±0.47) respectively. On the other hand, the 
highest and the lowest maturation time were found in urea (82.33±2.1 hrs.) and poultry 
(78.67±2.87 hrs.) treated container respectively. Delbare et al. (1992) reported their 
findings that the maturation time of Moina species required 74 to 120 hrs. Present study 
supported their findings. Rottmann (1992) found the reproduction rate 10-20 individual 
and A.K. Reddy (1990) found the reproduction rate of Moina around 8-10 individuals 
from a single Moina that also agree the present result. Due to the variation of the 
different feed composition among the treatment the reproduction rate and maturation 
time varied. Poultry treated container could be possible reason for enhancing the 
reproduction and thereby reducing maturation time of Moina. It is believed that over 
crowded populations, shortage of food, too low or too high a temperature, too short light 
period or too dim a light, and excesses of excretory matter or waste metabolites are the 
main causes of ephippa (resting eggs) production (Rottmann 1992). 
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